In vivo quantitative and qualitative assessment of foreign body giant cell formation on biomaterials in mice deficient in natural killer lymphocyte subsets, mast cells, or the interleukin-4 receptorα and in severe combined immunodeficient mice.
In previous studies that explored the influence of cytokines on foreign body giant cell (FBGC) formation, we focused on interleukin (IL)-4 and IL-13, each of which was discovered to induce macrophage fusion leading to FBGC formation in vitro. Two correlative in vivo studies also confirmed that IL-4 plays a role in FBGC formation on implanted biomaterials, but that T lymphocytes are not the source of IL-4 or other cytokines that support this process. The present study focused on identification of the cellular source of macrophage fusion-inducing cytokines, including natural killer (NK) or NKT lymphocytes and mast cells using mouse models genetically deficient in each of these cell types, as well as IL-4 receptor alpha(IL-4Rα)-deficient and severe combined immunodeficient (SCID) mice. Polyetherurethane (PEU) and polyethylene terephthalate (PET) polymers were subcutaneously implanted and retrieved after 14, 21, or 28 days. FBGC formation was evaluated using quantitative and qualitative data from retrieved polymer surfaces. Both types of data indicate that, compared to normal control mice, neither NK or NKT lymphocytes nor mast cells are required for FBGC formation. Furthermore, FBGC formation on biomaterials can proceed in IL-4Rα-deficient and in SCID mice. Similar conclusions were made regarding FBGC formation on both PEU and PET biomaterials. These data suggest that other sources of IL-4/IL-13 and/or additional macrophage fusion-inducing cytokines can mediate FBGC formation on implanted biomaterials, or that, in the absence of normal primary pathways, FBGC formation is nevertheless supported by redundant innate mechanisms.